Influence of the 5'-untranslated region of ornithine decarboxylase mRNA and spermidine on ornithine decarboxylase synthesis.
The effect of the 5'-untranslated region of ornithine decarboxylase (ODC) mRNA and of spermidine on the translation of ODC mRNA was studied in a rabbit reticulocyte cell-free system. The ODC mRNAs, possessing different sizes of the 5'-untranslated region and named mODC241, mODC188, mODC85, and mODC24 according to the number of nucleotides in the 5'-untranslated region, were synthesized by in vitro transcription techniques through the use of plasmids containing various sizes of mouse ODC cDNA. As the size of the 5'-untranslated region of ODC mRNA increased, the efficiency of the translation decreased and the degree of stimulation of the translation by 0.2 mM spermidine increased. The inhibition of ODC mRNA translation by high concentrations of spermidine (0.6-1 mM) also increased with an increase in the size of the 5'-untranslated region. The spermidine effects were increased greatly when the size of the 5'-untranslated region of ODC mRNA was increased from 85 to 188 nucleotides. These results suggest that the nucleotides 70-220 upstream from the initiator AUG are involved in the decrease in translational efficiency. In addition, at least the nucleotides in the 70-170 region upstream from the initiator AUG are important in the strong stimulation of ODC synthesis by low spermidine concentrations and in the inhibition of ODC synthesis at high spermidine concentrations.